Elastase enhances cAMP accumulation and the inhibition of DNA synthesis induced by OP-41483, a stable prostacyclin analogue, in vascular smooth muscle cells.
To define the physiological roles of elastase in the vascular wall, we examined whether elastase at low concentrations can modulate the proliferation of vascular smooth muscle cells (VSMC). Elastase itself at low concentrations from 1 to 50 ng/ml inhibited DNA synthesis dose-dependently in VSMC. However, phenylmethylsulfonyl fluoride-inactivated elastase failed to induce this inhibition. OP-41483, a stable analogue of prostacyclin, inhibited DNA synthesis and stimulated accumulation of cAMP in VSMC. Preincubation of VSMC for 24 h with 50 ng/ml elastase enhanced both inhibition of DNA synthesis and the accumulation of cAMP induced by OP-41483. Preincubation of VSMC with 12-O-tetradecanoylphorbol 13-acetate, an activator of protein kinase C (PKC), also enhanced cAMP accumulation induced by OP-41483. On the other hand, elastase failed to enhance OP-41483-induced cAMP accumulation in PKC down-regulated cells. Furthermore, coincubation with chelerythrine, an inhibitor of PKC, inhibited the enhancement of cAMP accumulation induced by preincubation with elastase. These results suggest that elastase at low concentrations can enhance the inhibition of VSMC proliferation induced by prostacyclin through the activation of protein kinase C.